In this paper the coherent states and q-symmetric states for gl q (n)-covariant multimode oscillator system are investigated.
where the deformation parameter q has to be real. The main problem of Greenberg's approach is that we can not derive the relation among a i 's operators at all. Moreover the above algebra is not covariant under gl q (n) algebra. In order to solve this problem we should find the q-deformed multimode oscillator algebra which is covariant under gl q (n) algebra. Recently the Fock space representation of gl q (n)-covarinat multimode oscillator system was known by some authers [12] . In this paper we construct the correct form of coherent states for the above mentioned oscillator system and obtain the q-symmetric states generalizing the bosonic states.
between the number operators and mode opeartors as follows
where [x] is called a q-number and is defined as
Let us introduce the Fock space basis |n 1 , n 2 , · · · , n n > for the number
Then we have the following representation
From the above representation we know that there exists the ground state |0, 0, · · · , 0 > satisfying a i |0, 0 >= 0 for all i = 1, 2, · · · , n. Thus the state |n 1 , n 2 , · · · , n n > is obtatind by applying the creation operators to the ground
If we introduce the scale operators as follows
we have from the algebra (1)
Acting the operators Q i 's on the basis |n 1 , n 2 , · · · , n n > produces
From the relation a i a j = 1 q a j a i , (i < j), the coherent states for gl q (n) algebra is defined as
Solving the eq. (9) we obtain
Using eq. (5) we can rewrite eq. (10) as
where q-exponential function is defined as
The q-exponential function satisfies the following recurrence relation
Using the above relation and the fact that 0 < q < 1, we obtain the formula
Using the normalization of the coherent state , we have
The coherent state satisfies the completeness relation
where the weighting function µ(z 1 , z 2 , · · · , z n ) is defined as
In deriving eq.(15) we used the formula
3 q-symmetric states
In this section we study the statistics of many particle state. Let N be the number of particles. Then the N-partcle state can be obtained from the tensor product of single particle state:
where i 1 , · · · , i N take one value among {1, 2, · · · , n} and the sigle particle state is defined by |i k >= a † i k |0 >.
Consider the case that k appears n k times in the set {i 1 , · · · , i N }. Then we have
Using these facts we can define the q-symmetric states as follows:
where
and
Then the q-symmetric states obeys
The above property can be rewritten by introducing the deformed transition operator P k,k+1 obeying
This operator satisfies
Then the equation (21) can be written as
where ǫ(i, j) is defined as
The relation (24) goes to the symmetric relation for the ordinary bosons when the deformation parameter q goes to 1. If we define the fundamental q-symmetric state |q > as
In deriving the above relation we used following identity σ∈P erm
The derivation of above formula will be given in Appendix.
Concluding Remark
In this paper the gl q (n)-covariant oscillator algebra and its coherent states are discussed. The q-symmetric states generalizing the symmetric (bosonic)
states are obtained by using the gl q (n)-covariant oscillators and are shown to be orthonormal. I think that the q-symmetric states will be important when we consider the new statistical field theory generalizing the ordinary one.
that eq.(25) still hold for N +1. Let us consider the case that i appears n i +1
times. Then we should show σ∈P erm
In this case the above sum can be written by three pieces:
Thus the left hand side of eq.(26) is given by
Then we have
where 
Thus we proved the relation (25).
